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CHAPTER 1

INTRODUCTION
Eyewitness’ memory can be a critical piece of evidence in determining the guilt
of a defendant as jurors find eyewitness testimony to be extremely compelling evidence
(Cutler et al., 1990). This can be problematic considering eyewitnesses are often
inaccurate in their identifications (Wells, 1993). To date, the Innocence Project (2019)
has exonerated 360 people from wrongful incarcerations through DNA evidence.
Eyewitness misidentification was a contributing factor in 71% of the cases. Furthermore,
Garrett (2011) reviewed 161 of the DNA exonerations and found that 34% of exonerees
were mistakenly identified from a showup procedure. Showups are a one-person
identification procedure where a witness is asked to indicate whether or not that person is
the culprit of a crime (Neuschatz et al., 2016; Valentine, Davis, Memon & Roberts,
2012). More recently, West and Meterko (2016) reviewed 253 of the DNA exonerations
and found that about 15% of witnesses from these cases participated in a showup
procedure. With such possible egregious outcomes, it is not surprising that the U.S.
Supreme Court has ruled that the showup procedure is inherently suggestive and its use
should be restricted to a few circumstances (Stovall v. Denno, 1967; United States v.
Funches, 1996; United States v. Wade, 1967). Neuschatz and colleagues (2016) further
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conjectured that showups foster a greater expectation of culprit presence because of the
conditions that encompass a showup procedure (i.e., proximity to the crime scene and
solely presenting one person). This argument is supported by findings from an archival
analysis of real cases that indicated the suspect identification rate in showups (76%) was
higher compared to a photographic lineup (48%; Behrman & Davey, 2001). In
conclusion, the pervasive use of the showup procedure—irrespective of the risk
associated with its use—warrants further examination into the factors that impact this
procedure’s reliability.
1.1 Showups: Prevalence and Problems
Despite the potential dangers of using showups, they are still one of the most
common identification procedures with estimates that showups account for 30-77% of all
identification procedures (Gonzalez, Ellsworth, & Pembroke, 1993; Flowe, Mehta, &
Ebbesen, 2011). These numbers are not surprising as justifications for the use of
showups include that they can be conducted in close spatial and temporal proximity to the
crime (Behrman & Davey, 2001). Proponents for the use of showups argue that it is a
more convenient identification procedure because it capitalizes on expeditiousness
(Cicchini & Easton, 2010). These “temporal and spatial” considerations are often used to
justify the use of a showup procedure in place of a more reliable lineup procedure in
court (People v. Duuvon, 1991; Commonwealth v. Wen Chaio Ye, 2001). While the
convenience of showup procedures may be enticing, a possible false identification from
an eyewitness could confound a police investigation by building a case around an
innocent person (Cicchini & Easton, 2010). Consequently, reliance on showups could
lead to the incarceration of an innocent person while the guilty party roams free.

2

Furthermore, even in these convenient instances where the showup should have a
memorial advantage (e.g., a brief retention interval), they are still less reliable than lineup
identifications made after a delay (Wetmore et al., 2015a; Neuschatz et al., 2016). One
factor that could contribute to the inherent unreliable nature of showups is a clothing
match or clothing bias.
A clothing bias occurs during a showup procedure when the clothing worn by the
suspect presented to the eyewitness matches the clothing worn by the culprit during the
commission of a crime. For example, in 1999 Ms. Kemper called the police to report that
she saw a burglar fleeing her property (Brisco v. Ercole, 2009). Among her description of
the culprit was the clothing worn—maroon shorts and no shirt. The officers noticed a
door open to a neighboring house less than a mile away and went to investigate. They
met Frank Brisco who was wet and wrapped in a towel, claiming he had been at the
house all morning. Later, the officers returned to the house and Brisco answered once
again, but wearing tan shorts and no shirt. This time the officers noticed a wet pair of
maroon shorts in the house and Brisco stated they were his. Brisco was asked if he would
go to the crime scene "to see if someone could recognize him [in] reference to the
burglary." At the scene, Brisco held the maroon shorts next to his tan shorts while the
witness, Ms. Kemper, observed through the window of her house and identified Brisco as
the culprit.
As exemplified above, clothing bias is a particular problem for showups because
police generally detain people in close proximity to the crime who match the description
given by witnesses or victims (Brisco v. Ercole, 2009; Commonwealth v. Wen Chaio Ye,
2001; People v. Duuvon, 1991). This is problematic as most descriptions are comprised
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of the clothing worn by the culprit (Dysart, Lindsay, & Dupuis, 2006; Lindsay, Martin, &
Weber, 1994; Susa & Meissner, 2008). Lindsay et al. (1994) examined and compared
eyewitness descriptions in both criminal cases (105 descriptions) and from a series of lab
studies (100 descriptions). Participant witnesses who viewed mock crimes were more
likely to report clothing (99%) and the most reported facial features were the eyes (43%).
Witnesses who viewed actual crimes were more likely to report clothing (60%) while
facial features were less frequent (less than 10%). The eyes were reported by only 2.9%
of the witnesses, and the nose and lips/mouth were reported by less than 2% of witnesses.
In addition to this, Van Koppen and Lochun (1997) conducted an archival analysis that
revealed less than 5% of the descriptions included inner features of the face (eye color,
nose, mouth, eye shape) which are considered to be important features in identifying
another individual (Ellis, Shepherd, & Davies, 1979). Both internal (eyes, mouth, nose)
and external (hair, face, shape) features are pivotal in recognizing unfamiliar faces. Van
Koppen and Lochun also found that when the eyewitness had an impaired view of the
culprit’s face (only involved a head covering), there was a detrimental effect on the
completeness of eyewitness descriptions and the total number of details reported. In sum,
it is concerning that eyewitnesses are less likely to report facial features compared to
clothing as facial features are more permanent and cannot be altered as easily after a
crime compared to clothing. This presents an issue to the extent that people could be
detained and later identified by an eyewitness for a less reliable descriptor like clothing
(Brisco v. Ercole, 2009).
In addition to the applied issues there are theoretical reasons for concern about the
influence of clothing on showup identifications. Neuschatz et al. (2016) proposed that a
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clothing match in showups could serve as an additional cue that could aid in recognition
memory— a feature that is likely unavailable in a delayed lineup. For example, an
eyewitness could encode information about a culprit’s clothing as they witness the crime.
When later asked if they recognize the suspect as the culprit of the crime, the clothing
information that they encoded could serve as a cue in their identification decision. This
suggests that a clothing match could be a relevant factor to showups that could potentially
alter their reliability. Yet, based on the empirical research on clothing match and showup
identifications, it is difficult to draw clear conclusions on the impact of clothing match.
1.2 Clothing and Context Match
In terms of memory and retrieval, clothing match can be considered a type of
context (Wetmore et al., 2015b). The cognitive literature has thoroughly investigated the
impact of context on retrieval (Cutler, Penrod, & Martens, 1987; Cutler, Penrod,
O’Rourke, & Martens, 1986; Smith, Leach, & Cutler, 2013, Sporer, 1993). In 1986,
Shapiro and Penrod conducted a meta-analysis of 128 eyewitness identification and facial
recognition experiments. The results indicated that context reinstatement (reintroducing
cues at test that were associated context with the target or incident) increased correct
identifications and decreased false identifications. Similarly, Sporer (1993) found a
congruence effect in line with encoding specificity (Tulving & Thomson, 1973) when
investigating clothing as a context match in facial recognition—performance improved
when context did not change between study and test. A positive effect (increase in
correct identifications) of context match on showup performance was found in a study
that manipulated stolen property as a context cue (Smith et al., 2013). It should be noted
that there was a ceiling effect of a 100% identification rate in the culprit present stolen
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property condition, thus it is unclear whether the results were because of the context
match or dependent on the uniqueness of the stolen property used.
Although previous research suggests that context improves identification
performance, the literature on clothing match has produced mixed findings with regard to
identification performance. Some findings suggest a negative effect—increase in false
identifications—of clothing match on identification performance in showups. In one of
the first clothing bias studies with showups, the results indicated that an innocent suspect
was correctly rejected in target absent showups when wearing dissimilar clothing
(altering the color of a sweater) to the culprit (Yarmey, Yarmey, Yarmey, 1996). Yet, in
the same study there was an increase in false identifications of an innocent suspect who
resembled the guilty culprit and was wearing matching clothing. Similarly, Dysart et al.
(2006) found an interaction between clothing bias and clothing type. Specifically, they
found an increase in false identifications when the type of clothing was distinct (Harley
Davidson logo shirt) but no effect of common clothing (plaid shirt). In summary, these
results suggested a negative effect of clothing bias wherein false identifications increased
when there was a clothing match.
The effect of clothing match, however, has not always led to more false
identifications. For example, Valentine, Davis, Memon, and Roberts (2012) did not find
an effect of clothing match worn by a dissimilar innocent suspect on accuracy. The
innocent suspect was selected more from the showup when he wore distinctive clothing
at the time of the incident, although this result was not significant. Lawson and Dysart
(2014) also did not find an increase in false identifications because of clothing match.
These authors examined target presence, suspect race, and suspect clothing on showup
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identifications and found no effect of clothing match. They did find an increase in
correct identifications by 14.6% in target present showups and a decrease in correct
rejections in target absent showups by 8.4% when the suspect wore the same compared to
different clothing. Lawson and Dysart suggested that these results were likely due to
differences in choosing. Further analysis indicated that the suspect was more likely to be
chosen when wearing the same clothes as the culprit compared to wearing different
clothes, proposing a shift towards a liberal response bias. There are reasons to question
the interpretations from both studies. First, Valentine et al. only utilized culprit absent
showups; therefore, no conclusions can be made about the impact of clothing match on
discriminability or response bias. While Lawson and Dysart had the experimental design
to draw conclusions about the effects of clothing match on discriminability and response
bias, they did not report the proper information needed (i.e., both correct and false
identification rates).
In order to correct the methodological and statistical issues that have limited
previous research, Wetmore and colleagues (2015b) utilized a guilty suspect and
performed ROC analysis to disentangle the effects of a clothing match on false
identifications in showups. Specifically, Wetmore et al. sought to determine whether the
increase in false identifications that previous research found was the results of a shift in
response bias, diminished discriminability, or a combination of the two. Wetmore and
collaborators argued that clothing match can influence identification performance by
altering discriminability (the ability to distinguish an innocent suspect from a guilty
suspect) and response bias (the tendency to choose). One possible outcome is an increase
in discriminability from an increase in correct identifications and a decrease in false
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identifications wherein the clothes serve as a memorial cue that does not raise the
similarity between the innocent suspect and guilty culprit. It is also important to consider
that the clothing match could induce a more liberal response bias that encourages
participants to choose more from a showup. In this instance, it is possible that both the
correct and incorrect identifications could increase. Lastly, there could be a shift in both
discriminability and response bias if the increase in the amount of correct identifications
was greater than the increase in the number of incorrect identifications.
In the Wetmore et al. (2015b) experiment, participants viewed a mock crime
video and subsequently made a showup identification that included either a clothing
match or mismatch. To properly interpret the results, the experiment utilized perpetrator
present and absent showups to evaluate both correct and false identifications. This study
varied two types of common clothing—a shirt and a hat, and whether both were a match
or mismatch. Accordingly, there could be a complete match such as the same hat and
same shirt or a partial match of the same shirt different hat and vice versa. Contrary to
previous findings, Wetmore and colleagues found better discriminability when the
innocent and guilty suspects wore the same clothing that was worn during the crime and
during the showup procedure (clothing match). Furthermore, the complete match
conditions yielded an increase in both correct and false identifications; however, those
who were selecting from the showup were better able to discriminate between the guilty
and innocent suspect. This result directly contrasts with previous findings that suggested
a negative effect of clothing match on discriminability (Yarmey et al., 1996, Dysart et al.,
2006). It should be noted that Wetmore et al. were hesitant to make any
recommendations surrounding showup procedures and clothing match because the results
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may not extend to other situations. In particular, they argued that it seems reasonable that
a clothing match could improve identification performance if there were suitable viewing
conditions and the eyewitness gave a detailed description of the face, but a poor view of
the face could result in the clothing being the primary feature encoded. For this reason,
the current study examined a situation wherein an eyewitness has a limited view of the
culprit’s face.
1.3 Memory Theory and Clothing Match
Fundamentally, the showup procedure is a basic recognition task. More
specifically, an eyewitness observes a culprit commit a crime. Law enforcement officials
would then present the eyewitness with a suspect during a showup procedure. Following
this, the eyewitness would then determine if they recognize the suspect in front of them
as the culprit they saw commit the crime. Likewise, clothing match is a context effect
(Wetmore et al., 2015b). The principle of encoding specificity posits that when the same
cues present at encoding are also present at retrieval, memory performance should be at
its best (i.e., best discriminability; Tulving & Thomson, 1973). Based on this principle,
there would be the best discriminability when the clothing worn at the crime matches the
clothing worn during the showup procedure; this is consistent with previous findings by
Wetmore et al.
Other theories of recognition memory offer alternative explanations for the effects
of clothing match and view on showup identifications known as the outshining and the
overshadowing hypotheses. The outshining hypothesis postulates that strong retrieval
cues can “outshine” weaker cues (Smith, 1988, 1994). In this instance, environmental
cues (clothing) are suppressed when noncontextual cues (face) are available. Contextual
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information such as clothing would not alter eyewitness performance if they were able to
properly encode the face. Under the right conditions (e.g., good lighting, high feature
visibility), the culprit’s face should “outshine” the clothing cue during retrieval (showup
identification procedure). In contrast, the clothing cues could have a stronger influence
on an identification decision if the face was inadequately encoded. In this case, the
clothing may “outshine” the face during the identification.
The overshadowing hypothesis states that if the environmental context is
suppressed during encoding, the environmental contextual information would fail to be
stored in memory (Matzel, Schachtamn, & Miller, 1985; Smith & Vela, 2001). If the use
of nonenvironmental cues increase, then the effect of environmental cues decrease—the
contextual information would be “overshadowed” by the nonenvironmental information
during encoding and contextual information provided at test would not influence
performance (Smith & Vela, 2001). Thus, if an eyewitness properly encodes the culprit’s
face when viewing the crime (e.g., high feature visibility, long exposure time) then the
additional contextual information of clothing would not be encoded as it would be
“overshadowed” by the face. In the full view situation, a clothing match during a showup
procedure would not have an effect because the clothing was never encoded. Similarly, if
the eyewitness cannot encode the face (e.g., a limited view of the face, poor lighting) yet
the contextual information of clothing was encoded properly, then the full view of the
face during the showup identification would not have an effect. Another possibility is the
clothing could be available as a cue and could “overshadow” the culprit’s face. In
conclusion, both the outshining and overshadowing hypotheses suggest that clothing can
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influence an identification decision to the extent that other cues (such as the face) are not
as strong or are not properly encoded.
Finally, the item, associated context, and ensemble (ICE) theory argues that the
result of varying types of context effects depend on how the context information is
encoded at learning and retrieval (Murnane, Phelps, & Malmberg, 1999). ICE theory
encompasses encoding specificity, and the overshadowing and outshining hypotheses.
According to ICE, recognition is based on distinct types of information—item, associated
context, and ensemble. Item is defined as information that is central to the primary
cognitive task. Associated context is defined as peripheral information to the primary
cognitive task. Last, an ensemble is information that is created by integrating the item
and associated context information. If the associated context is integrated into an
ensemble, it is then referred to as an integrated context, yet, it remains as an associated
context if it is not integrated into an ensemble. It is important to underscore that
ensemble information is constructed by the individual who is perceiving the information
and is theoretically special information that differs from the item and context
information. The ensemble can be formed at learning or retrieval. In the context of a
showup, the item is the culprit’s face, the associated context is the clothing, and the
ensemble is the synthesis of both the culprit’s face and clothing (Wetmore et al., 2015b).
As mentioned earlier, the findings from Wetmore et al. (2015b) were consistent
with ICE theory, the outshining hypothesis, and encoding specificity. They suggested
that participants likely constructed an ensemble of the face, hat, and clothing and
subsequently made correct identifications when the ensemble information matched.
Wetmore et al. further stated that the contribution of the associated context accounts for
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the increase in false identifications that they found (as well as previous research). As
previously mentioned, there are instances where encoding could potentially be
disrupted—such as when the eyewitness does not have a good opportunity to view the
culprit’s face. Wetmore et al. proposed that if the witness had a poor view of the culprit’s
face, the clothing could be the primary feature encoded or there could be a failure to
create an ensemble of the face. Thus, it is crucial to investigate whether a clothing match
could provide a memorial advantage or disadvantage if the witness has a limited view of
the culprit’s face.
1.4 Memory Theory and Witness’ Opportunity to View
Research has suggested that a balance of both internal (e.g., eyes, mouth) and
external features (e.g., hair) is better for facial recognition of unfamiliar faces (Ellis et al.,
1979). Interestingly, one study utilized eye tracking to investigate the contribution of
internal and external features in eyewitness identification tasks. The results showed that
participants spent more time analyzing internal features of the face in showups and
simultaneous lineups compared to sequential lineups (Flowe, 2011). Although both
internal and external features may be more important in recognizing unfamiliar faces, it
appears participants solely focused on internal features during the identification task. It is
important to consider the eyewitnesses’ view of the culprit’s face when considering their
identification performance as different viewing conditions can influence the type of
features available to the witness.
Additionally, it is critical to consider an eyewitness’ view as a type of context.
Shapiro and Penrod (1986) conducted a meta-analysis of eyewitness identification and
facial recognition experiments. One variable studied was called “transformation”—
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when the target’s appearance is different between the study and test phase. It is possible
that an eyewitness’ view of the culprit’s face could function as a “transformation”.
Moreover, an eyewitness could view a crime under poor viewing conditions that do not
offer a proper view of the culprit’s face. Later, the eyewitness is then presented a
suspect. If this suspect is not presented under the same viewing conditions as
experienced during the crime, this could be considered a transformation. Shapiro and
Penrod asserted that the transformation variable is conceptually similar to the context
reinstatement variable (reintroducing cues at test that served as associated context during
encoding, or a clothing match). Furthermore, both variables compare the degree of
overlap between cues available at both study and test. The authors specified that the
transformation variable (view of the culprit’s face) would detract from recognition
memory because there is a mismatch at encoding (poor view of the face) and retrieval.
Conversely, they suggested context reinstatement should enhance recognition memory as
one would be receiving a cue match from encoding at retrieval (clothing match).
In terms of a showup, the reinstatement of context would occur when the suspect
is wearing clothing that matches what the culprit was wearing at the time of the crime.
Theoretically, this would enhance discriminability or recognition memory. The
transformation would be the difference between the viewing condition the eyewitness
observed the culprit’s face under and the viewing condition of the suspect during the
showup identification. In this instance, recognition memory or discriminability would be
impaired because there is a cue mismatch between encoding and retrieval. Shapiro and
Penrod (1986) suggested that future research should investigate the combination of these
variables and the extent that context reinstatement could neutralize the transformation
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effect. Memory theory suggests that when the eyewitness has a poor view of the culprit’s
face—the primary cognitive task of a showup—encoding may be disrupted. Ultimately,
it would be more difficult to remember the face during the showup. Consequently, the
clothing could have been the primary cue encoded. This could induce a liberal response
bias without an increase in discriminability, thus leading to an increase in false
identifications of an innocent suspect.
1.5 Current Study
The purpose of the current study was to replicate and extend the results of
previous studies examining the influence of clothing match on showup identification
performance. Specifically, mock-crime videos presented a culprit in one of two different
hooded-sweatshirts to determine if a clothing match enhances identification performance.
Participants then watched a mock-crime video of the suspect wearing one of the hoodedsweatshirts. During the mock-crime crime video, the view of the culprit’s face was
varied at four different levels—zero, ¾, ¼, or full view of the face. They then viewed a
showup video that presented either a guilty or innocent suspect in one of the two differing
hooded-sweatshirts. A clothing match indicated the culprit and suspect wore the same
hooded-sweatshirt and a clothing mismatch indicated the suspect wore a different
hooded-sweatshirt than the culprit did during the crime video. Participants were asked to
make an identification decision as well as state their confidence in their decision. The
results of the current study were expected to provide clarity to the showup clothing match
literature as there were mixed findings from research conducted prior to the Wetmore et
al. (2015b) study. In sum, this study investigated the relationship between clothing match
and the opportunity to view a culprit’s face on showup identification performance.
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1.6 Hypotheses
1.6.1 Correct Identifications
With regard to clothing match, I predicted that the clothing match would
have significantly more correct identifications than the clothing mismatch
condition. This prediction was based on previous findings by Wetmore et al.
(2015b), as the clothing match condition produced higher correct identifications
compared to when there was not a match. From a memory perspective, a clothing
match should result in more correct identifications because the clothing cue is
available during both the crime and the showup procedure whereas this is not the
case for the clothing mismatch condition. For view, I hypothesized that the zero
view condition would have the least correct identifications compared to the full
and partial (e.g., ¼ and ¾) conditions. As both internal and external features are
key in recognizing unfamiliar faces (Ellis et al., 1979), the full view condition—
where both feature types are available—should produce the most correct
identifications. This prediction was also founded in the outshining hypothesis
(Smith, 1988, 1994). From the previous predictions, I further hypothesized that
the clothing match-full view condition would have the highest correct
identifications compared to any other condition. Comparably, the clothing
mismatch-zero view condition should have the least correct identifications due to
the absence of the clothing cue during the showup procedure and because of the
diminished view of the culprit’s face.
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1.6.2 False Identifications
Previous literature investigating clothing bias and showups have found
that a clothing match increases false identifications (Dysart et al., 2006, Wetmore
et al., 2015b, Yarmey et al., 1996). Thus, it is expected that there would be more
false identifications in the clothing match condition compared to the clothing
mismatch condition. Based on the outshining hypothesis, it was predicted that the
full view condition would have the least amount of false identifications.
Considering participants had the best good opportunity to view the culprit’s face
in the full view condition, the culprit’s face should “outshine” any other retrieval
cues during the showup procedure. Accordingly, participants should have been
able to differentiate between the guilty culprit and the innocent suspect during the
showup procedure. The outshining hypothesis also offers predictions for the
interaction of clothing match and view on false identifications. It was expected
that the clothing match-zero view condition would have higher false identification
rates compared to any other condition. In this instance, the clothing match would
be the stronger retrieval cue compared to the cue of the culprit’s face because of
the witness’ diminished view of the face. Thus, the clothing cue would
“outshine” the other retrieval cues during the showup procedure which could
increase their likelihood to incorrectly identify the innocent suspect who is
wearing matching clothing.
1.6.3 Discriminability and Response Bias
Third, I expected that a clothing match would result in superior
discriminability compared to clothing match. This would replicate the recent
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research conducted by Wetmore et al. (2015b). Additionally, I also predicted that
the clothing match would induce more liberal responding than the mismatch
condition. Furthermore, it was anticipated that the full view condition would
provide superior discriminability compared to the partial or zero view conditions.
There was also the possibility that an impaired the view of the culprit’s face (e.g.,
partial, or zero) could engender a shift towards conservative responding. This
prediction was based on research that utilized masked or full faced lineups and the
results suggested that the masked lineups led to more conservative responding
because of the perceived difficulty of the task (Manley, Chan, & Wells, 2018).
The aforementioned predictions are based on the outshining hypothesis and
encoding specificity which suggest that performance is enhanced when the cues
available at encoding match the cues available during retrieval. Lastly, I
hypothesized that the clothing match-full view condition would yield the best
discriminability compared to any other condition. Yet, the clothing match-zero
view condition should have the poorest discriminability in comparison to the
other conditions
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CHAPTER TWO

METHOD AND PROCEDURE
2.1 Participants
Participants (N = 880) were recruited from the University of Alabama in
Huntsville introductory psychology courses in exchange for course credit and from
Qualtrics panels in exchange for a reward. One participant did not understand the
debriefing form and 134 participants (15%) wanted their data excluded from analysis1. It
should be noted that 95% of these participants were from Qualtrics panels and completed
the study online. All the participants who wanted their data excluded, besides three,
indicated they understood the debriefing form which included the explanation for the
minor deception. Participants (N = 177) were also excluded from the analysis for failing
to correctly answer two of the three manipulation checks. Thus, the final sample size
consisted of 569 participants. A G*Power analysis indicated the sample size was large
enough to have sufficient power (80%) and a medium effect size of .25 (Faul, Erdfelder,
Lang & Buchner, 2007). The average age was 32.11 (SD = 15.94) and ranged from 18 80. Of the participants who disclosed their sex (six preferred not to answer), 347 were
women (61%) and 216 were men (38%). The majority of participants identified

1

Per the Institutional Review Board’s requirements, participants had the option to exclude their data
from analysis after being debriefed.
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as Caucasian (76.3%) and five participants preferred not to answer. Participants also
identified as African American (10.2%), Hispanic/Latino (3%), Asian or Pacific Islander
(3%), Native American (.5%), “other” (1.1%), or selected multiple races / ethnicities
(5.1%). All participants were treated in accordance with the American Psychological
Association (APA) guidelines along with the guidelines of the University’s Institutional
Review Board (see approval letter in Appendix A).
2.2 Design
The experiment employed a 4 (Facial view: full, ¾, ¼, zero) x 2 (Clothing match:
match, mismatch) x 2 (Culprit presence: present, absent) between-participants factorial
design. The primary dependent measures were correct identifications of the culprit,
positive identifications of the innocent suspect, and participants’ confidence in their
identification decision.
2.3 Materials
2.3.1 Mock Crime Videos Sixteen separate mock crime videos were created (see
Appendix B for all study stimuli). The videos were identical except for the
experimental manipulations. The male culprit was shown wearing either a gray or
blue hooded sweatshirt and that could obscure his head to a degree that would
provide a full, ¾, ¼, or zero view of the face. In the videos, the culprit was seen
walking to the vehicle and unlocking it through the partially open driver’s side
window. Following, the culprit opened the door, leaned in, looked around, and
grabbed a small wallet before walking away. When the culprit leaned into the
vehicle, there was a close-up view of the culprit’s face as he looks back and forth
to check for witnesses. The close-up of the culprit’s face lasted approximately 5
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s. In total, the culprit’s face was intermittently in view for approximately 20 s.
Each crime video was 25 s in total. The videos were filmed from the inside of a
car that simulated a dash camera view.
To account for any unique, distinctive features of the culprit and to elevate
external validity, two culprits were utilized and counterbalanced across the
conditions (see Wetmore et al., 2015b). Furthermore, for videos with the first
culprit, the second person then served as the innocent suspect in the subsequent
culprit-absent showup identification (and vice versa). Both culprits were in their
mid-twenties, clean-shaven, White men with dark blonde hair and medium builds.
In all videos, the culprits wore blue jeans with black shoes and a hooded
sweatshirt (either gray or blue).
2.3.2 Facial View Manipulation In the videos a culprit was shown with nothing
covering his face (henceforth known as a full view), his face partially masked
with a jacket hood pulled up and covering the hairline (known as a ¾ view), his
face concealed with both the hood hiding his hairline and a black bandana
concealing half of his face starting at the bridge of the nose (¼ view), or his face
completely concealed with an opaque black mask (zero view). In the zero view
video, none of the culprit’s facial features were visible.
2.3.3 Distractor Task Participants were asked to unscramble state names
following the crime video (i.e., GORNEO to OREGON). The distractor task
contained 20 anagrams to complete in total 5 min.
2.3.4 Showup Videos Four showup videos were created that showed the suspect
wearing either a gray or blue hoodie with corresponding culprit presence or
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absence. In summary, the showup videos included culprit-one wearing the blue
hooded sweatshirt, culprit-one wearing the gray hooded sweatshirt, culprit-two
wearing the blue hooded sweatshirt, and culprit-two wearing the gray hooded
sweatshirt. The video-recorded showup allowed participants to view the complete
clothing of the suspect and a full view of the suspect’s face, with a slow pan from
the suspect’s head to his feet. The showup videos were filmed in the same
parking garage as the crime videos and lasted approximately 10 s. The suspects
looked directly at the camera for the entire duration of the video. The showup
videos were recorded in the same parking garage setting as the crime videos as
showup procedures are often conducted in close proximity to the scene of the
crime (Behrman & Davey, 2001).
2.3.5 Clothing Match Manipulation The clothing match manipulation consisted
of whether the clothes the suspect was wearing in the showup video were the
same or different than what the culprit was wearing in the crime video. When the
suspect in the showup video was shown wearing the same clothing worn by the
culprit in the crime video, there was a clothing match. If the suspect in the
showup video was shown wearing different clothing than what the culprit wore
when committing the crime, there was a clothing mismatch. First, the culprit was
shown committing the crime in either a gray or blue hooded-sweatshirt. The two
different colored clothing were utilized to control for any distinct, salient features
of the stimuli. For example, the gray hoodie had the brand name “Everlast”
printed across the chest while the blue hoodie had the words “Orange Beach”
across the chest with “Alabama” written in smaller script underneath. The same
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procedure was followed for the subsequent showup video; clothing was
counterbalanced across conditions such that the suspect was presented in either
the gray or blue hooded-sweatshirt. Furthermore, there could have been two types
of clothing matches such as the culprit shown in the gray clothing and then the
suspect presented in the gray clothing or the culprit shown in the blue clothing
and then the suspect presented in the blue clothing. The clothing mismatch
conditions mirrored the matches. The culprit could have been shown in the blue
clothing and the suspect then presented in the gray clothing or the culprit shown
in the gray clothing and the suspect then presented in the blue clothing. The
different forms of clothes were utilized primarily to manipulate clothing match
and mismatch, but also to ensure that the results were not idiosyncratic to the
stimuli (Wetmore et al., 2015b).
2.3.6 Target Presence Manipulation. Target presence refers to the presence or
absence of the perpetrator in the identification procedure. For the purpose of this
study, the culprit from the crime video was either present or absent in the showup
identification procedure. As previously mentioned, one of two people were
present in the mock-crime video such that the person not viewed in the crime
video served as the innocent suspect in the later culprit-absent showup
identification procedure (and vice versa). The target present conditions included
showing the guilty culprit from the crime video in the showup identification
procedure. The target absent conditions presented the innocent suspect who was
not in the crime video in the showup video. Target presence was counterbalanced
such that each culprit served equally as often in each experimental condition.
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2.3.7 Post-Identification Questionnaire Following the showup video,
participants completed the post-identification questionnaire that consisted of the
main dependent variables— participants’ identification decision and their
confidence in that decision as well as manipulation check questions. After the
showup video, participants were asked whether the man presented to them in the
showup identification procedure was the same person in the crime video (yes, no).
Immediately after, participants indicated their confidence in their identification
decision utilizing a Likert-scale anchored at 0% (not at all confident) to 100%
(completely confident). Three multiple-choice manipulation check questions were
included to ensure participants were paying attention to the study materials—
Where did the crime occur? What was the culprit wearing in the crime video?
What did the culprit steal?
2.4 Procedure All study materials (available in Appendix B) were administered to
participants via the online survey platform Qualtrics. UAH participants individually
completed the study online or on computers located in the Memory and Cognition
laboratory and participated in groups ranging from 1 to 4. Students signed-up to partake
in the study via SONA in exchange for course credit. Additionally, Qualtrics panel
participants individually completed the study online. Specifically, participants were
invited to participate in an experiment about memory and decision-making that was
designed to better understand how individuals process information and make decisions.
The true purpose of the experiment was revealed later during the experiment and at
debriefing. Participants first provided informed consent prior to the commencement of
the study. The experimenter instructed the participants that they would participate in a
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study to determine how individuals process information and make decisions. Afterward,
participants were randomly assigned to one of the 12 mock-crime videos. Within these
videos, the participant’s opportunity to view the face was manipulated through a pulledup hood, a combination of a hood and a bandana, or a black mask. This lead to
participants seeing either a full, ¾, ¼, or zero view of the culprit’s face. The
perpetrator’s hoodie color was also counterbalanced such that participants either viewed
the perpetrator wearing a gray or blue hooded sweatshirt. After viewing the crime video,
the true purpose of the experiment was revealed. Specifically, participants were told that
the actual purpose of the experiment was to determine how people perform in eyewitness
tasks and that the original purpose was concealed to ensure that they would view the
event under similar circumstances to an actual eyewitness who is likely not expecting a
crime to occur. Following this, participants completed a 5 min distractor task that
contained a list of 20 anagrams of state names. Participants were given unbiased lineup
instructions, stating that the man in the identification procedure may or may not be the
same man that was seen during the crime video. After, participants were presented a 10 s
video showup. The showup video either contained the culprit (target present) or the
innocent suspect (target absent) wearing the same (match) or different (mismatch) clothes
to the ones the culprit was wearing in the crime video. Immediately after, participants
made their identification decisions, indicating that the man in the showup was either the
same or a different man than in the mock-crime video. A confidence statement was taken
immediately following the identification decision. Participants then completed the
manipulation check and demographic questions. Subsequently, participants were
debriefed and thanked for their participation
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CHAPTER THREE

RESULTS
3.1 Analysis Plan
Before testing the main predictions, it was important to ensure that the results
were not idiosyncratic to the stimuli. The stimuli were counterbalanced such that two
confederates occurred equally often as the culprit and the innocent suspect across
conditions. It was also necessary to ensure the results were not dependent on the sample
type. Thus, individual 2 x 2 x 2 x 2 x 4 hierarchical loglinear analyses (HILOG)2 were
performed to determine the influence of Culprit (culprit A, culprit B), Suspect (suspect A,
suspect B), Sample Type (community, student), Match (match, mismatch), and View
(full, ¾, ¼, zero) on participant’s identification accuracy (correct, incorrect) for the target
present and absent conditions. There were no significant effects of culprit or suspect in
any of the conditions (all χ2s p > .05). Unexpectedly, there was an effect of Sample Type
on accuracy in the target present, χ2(1) = 6.80, p = .009, and target absent, χ2(1) = 5.98,

2

As the goal of this study was to replicate and extend the results of Wetmore et al.
(2015b), I tried to follow their analysis plan as closely as possible. Wetmore and
colleagues conducted HILOGs when examining the counterbalanced suspect variable
although logistic regression would also have been appropriate. For this reason, I used
HILOG in this instance and then logistic regression for the subsequent analyses.
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p =.014 conditions. For the target absent data, Sample Type also interacted with Match
and View on accuracy, χ2(3) = 13.39, p = .004.
Accordingly, the variables of interest, Match and View, were collapsed across
culprit and suspect for subsequent analyses while Sample Type was included as a
predictor. As the effect of Sample Type was not predicted, age was also included as a
predictor to evaluate if age was driving the sample type differences. For the student
sample the average age was 20.54 (SD = 4.81) with a range of 18-53. It should be noted
that the majority of these participants were between the ages of 18-24 (91.5%). The
community sample had an average age of 41.70 (SD = 15.58) with a range of 18-80.
Unlike the student sample, there was not a high concentration of participants in any age
group. Any findings for Sample Type and Age are presented as exploratory analyses.
In order to analyze the effect of clothing match and view on eyewitness
identification performance, the correct and false identifications rates per condition were
calculated as well as each condition’s measure of response bias (c; see tables 1 and 2).
Next, ROC analyses were performed to reveal any differences in discriminability among
the match and view conditions. Separate logistic regression analyses were conducted for
correct and false identifications to understand the factors impacting any differences in
discriminability and response bias. Lastly, confidence calibration curves were
constructed to evaluate whether clothing bias influenced participants’ confidence ratings.
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3.2 Identification Rates (Descriptive Statistics)
Correct and false identification rates along with estimates of response bias (c3)
were computed for each condition (see Table 3.2.1 and 3.2.2; for frequencies of suspect
identifications by confidence see Table D.1 and Table E.1). A low c value indicates
liberal responding while a high c value indicates a stricter criterion or a more
conservative response bias. In terms of clothing match (collapsed across view
conditions), the match condition yielded a correct identification rate of 48.36% and a
false identification rate of 44.97%. The clothing mismatch condition produced a correct
identification rate of 27.74% and a false identification rate of 21.69%. This corresponds
with an estimated c of .09 for the clothing match condition and a more conservative .68
for the clothing mismatch condition. Consistent with the hypothesis, the highest correct
and false identification rates occurred when the cues at encoding (i.e., the crime video)
matched those available at retrieval (i.e., the showup). Regarding view, the full view
condition produced the highest correct identification and false identification rate followed
by the ¾ view, the ¼ view, with the zero view condition producing the lowest correct and
false identification rate. Concerning response bias, the most liberal responding occurred
in the full view condition (c = .14), followed by the ¾ view condition (c = .39), the ¼
view condition (c = .55), with the zero-view condition being the most conservative
(c = .67). It is important to note that as the viewing conditions became more diminished,

3

This is calculated using the equation, c = - [ z(H) + z(F) ] / 2 (Macmillan & Creelman,
2005).
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responding became more conservative and there was a reduction in the false
identification rate.
It was also expected that full view condition by match condition would yield the
highest correct identification rate and the zero view by mismatch condition would
produce the lowest correct identification rate. For false identifications, it was predicted
that the zero view by match condition would yield the highest false identification rate
compared to any other condition. Further examination of the correct and false
identification rates for Match by View indicated partial support for the abovementioned
predictions—the zero view and clothing mismatch condition produced the lowest correct
identification rate of 13.79%. Consistent with the hypothesis, the clothing match full
view condition yielded the highest correct identification rate of 53.13%. This pattern was
similar for false identifications—the clothing match full view condition produced the
highest false identification rate of 50.94% compared to all other conditions as opposed to
the predicted clothing mismatch zero view condition (10.71%) which produced the
lowest false identification rate. It should be noted that the clothing mismatch zero view
condition corresponded to an estimated c of 1.17, the most conservative responding
compared to all other conditions, while the match full view condition responded the most
liberally compared to all other conditions (c = -.05). Further examination of the estimates
of response bias indicated that the match conditions at each level of view engendered
more liberal responding compared to the mismatch conditions at each level of view.
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Table 3.2.1
Response Percentages for Clothing Match and View
Clothing Match collapsed across View
Match

Mismatch

ID

48.36

27.74

N

122

155

ID

44.97

21.68

N

149

143

c

.09

.68

Culprit Present

Culprit Absent

View collapsed across Clothing Match
Full

¾

¼

Zero

ID

43.06

38.96

33.33

30.19

N

72

77

75

53

ID

46.07

30.67

30.00

20.83

N

89

75

80

48

c

.14

.39

.55

.67

Culprit Present

Culprit Absent
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Table 3.2.2
Response Percentages for Clothing Match by View
Clothing
Match
View

Match

Mismatch

Full

¾

¼

Zero

Full

¾

¼

Zero

ID

53.13

45.24

45.83

50.00

35.00

31.43

27.45

13.79

N

32

42

24

24

40

35

51

29

ID

50.94

48.48

39.53

35.00

38.89

16.67

18.92

10.71

N

53

33

43

20

36

42

37

28

c

-.05

.08

.19

.19

.33

.73

.74

1.17

Culprit
Present

Culprit
Absent

3.3 Receiver Operating Characteristic (ROC) Analysis
While eyewitness research has traditionally used correct and false identifications
(or their ratios) to draw conclusions about discriminability, these measures are
problematic to use to make discriminability comparisons because they conflate
discriminability and response bias (see Gronlund & Neuschatz, 2014). As an alternative,
Wixted and Mickes (2012) suggested ROC analysis because this analysis considers both
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sensitivity and bias. The contention is that ROC analysis is a more diagnostic test of
accuracy because it is able to disentangle whether any differences are due to
discriminability (ability to differentiate between the guilty and innocent suspect) or
response bias (willingness to choose). ROC analysis cumulatively plots discriminability
(i.e., number of correct and false identifications) at varying levels of response bias (i.e.,
each level of eyewitness confidence; Gronlund, Wixted, & Mickes, 2014; Wixted &
Mickes, 2012). The point at the lower left part of the ROC curve indicates correct and
false identification rates made at the highest level of confidence (in this case, 11).
Following, the next point on the ROC curve reflects the cumulative correct and false
identification rates for the two highest levels of confidence (in this case, 11 and 10) and
so forth. The last point on the ROC curve located furthest right shows the cumulative
correct and false identification rates at all confidence levels. Each trendline designates a
condition, in addition to chance performance (the correct identification rate equals the
false identification rate).
The condition whose ROC curve is positioned closest to the upper left corner of
the graph (farthest from the chance line) yields superior discriminability. The partial
area-under-the-curve (pAUC) is then calculated for each condition to statistically
measure discriminability. A condition with a higher pAUC indicates that condition
produces a higher correct identification rate and lower false identification rate relative to
a condition with a lower pAUC (Wixted, Mickes, Wetmore, Gronlund, & Neuschatz,
2017). For this reason, the pAUC is beneficial because it is not theory dependent and its
interpretation is simple; however, Wixted et al. noted that the aforementioned does not
apply under rare conditions such as when conditions cross over. In the current study, the
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curves for the conditions crossed over thus compromising the interpretation of the results.
Consequently, the pAUC were not used for interpretation of the present data. The ROC
curves and measures of pAUC are available in Appendix D.
3.4 Logistic Regression
To determine if clothing Match and View predicted identification performance,
logistic regressions were executed separately on correct and false identifications. For
each logistic regression analysis, step 1 of the model included Match (match, mismatch),
View (full, ¾, ¼, zero), and Sample Type (community, student) as predictors, step 2
included Age, and step 3 included the two-way interactions.
3.4.1 Correct Identifications. It was hypothesized that the clothing match
condition and the full view condition would predict correct identifications.
Additionally, it was expected that there would be a significant Match by View
interaction. The results suggested partial support for this hypothesis. The
analysis indicated that Match was a significant predictor at step 1, B = .88,
SE = .26, Wald X2 (1) = 11.14, p = .001, OR = 2.41, 95% CI [1.44, 4.03] and step
2, B = .96,

SE = .27, Wald X2 (1) = 12.73, p < .001, OR = 2.62, 95% CI [1.54,

4.44], and step 3, B = 1.83, SE = .83, Wald X2 (1) = 4.83, p = .03, OR = 6.22,
95% CI [1.22, 31.69]. As predicted, these results demonstrated that
clothing match significantly predicted correct identifications.
For View, there was partial support for the hypothesis. View was not a
significant predictor at step 1 or step 2. At step 3, there was not an overall effect
of View, Wald X2 (3) = 6.09, p = .11. The Full View compared to the Zero View
significantly predicted correct identifications, B = 6.35, SE = 2.68, Wald X2
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(1) = 5.44, p = .02, OR = 519.35, 95% CI [2.72, 99313.99]. Unexpectedly, the
Full View negatively predicted correct identifications; this directly contrasts with
the hypothesis that the Full View would positively predict correct identifications.
This same pattern continued when comparing the Zero View to the ¾ View,
B = 5.80, SE = 2.38, Wald X2 (1) = 5.96, p = .15, OR = 329.54,
95% CI [3.13, 34689.03] and the ¼ View, B = 5.58, SE = 2.40,
Wald X2 (1) = 5.41, p = .20, OR = 267.28, 95% CI [2.41, 29688.96]. Again, these
findings directly contradict the hypotheses as it was expected the Zero View
condition would negatively predict correct identifications compared to the other
view conditions.
3.4.1.1 Exploratory Analyses. Sample Type was a significant predictor
of correct identifications at step 1, B = -.90, SE = .35, Wald X2 (1) = 6.54,
p = .01, OR = .41, 95% CI [.21, .81], step 2 B = -1.43, SE = .41,
Wald X2 (1) = 12.03, p = .001, OR = .24, 95% CI [.11, .54], and step 3,
B = -4.76, SE = 2.04, Wald X2 (1) = 5.42, p = .02, OR = .009,
95% CI [.00, .47]. More specifically, the Community Sample negatively
predicted correct identifications compared to the Student Sample such that
the Community Sample was less likely to correctly identify the guilty
culprit compared to the Student Sample. Further examination of the steps
indicated that the effect of Sample Type was weaker when Age was
entered as a predictor at step 2. In addition, Age was a significant
predictor of correct identifications only at step 2, B = .03, SE = .10,
Wald X2 (1) = 5.96, p = .014, OR = 1.03, 95% CI [1.01, 1.05] such that as
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age increased, eyewitness-participants were less likely to make a correct
identification.
Lastly, there were significant Age by View interactions at step 3,
although there was no significant overall interaction of Age by View,
Wald X2 (3) = 5.61, p = .13. First, there was a significant interaction of
Age and the Full View as predictors of correct identifications, B = -.24,
SE = .11, Wald X2 (1) = 4.96, p = .03, OR = .79, 95% CI [.63, .97]. There
was also a significant interaction of Age by the ¼ View as predictors of
correct identifications, B = -.23, SE = .11, Wald X2 (1) = 4.21, p = .04,
OR = .80, 95% CI [.64, .99]. As age increased, participants in the Full and
the ¼ Viewing conditions are less likely to make a correct identification
compared to the Zero View condition. Additionally, participants were
more likely to make a correct identification in the Zero View condition as
age increased.
3.4.2 False Identifications. It was predicted that a clothing match and the zero
view conditions would predict false identifications. It was also expected that
there would be a significant Match by View interaction. As was the case with the
correct identifications, Match significantly predicted false identifications at step 1,
B = -.99, SE = .27, Wald X2 (1) = 13.66, p <.001, OR = .53, 95% CI [.22, .63] and
step 2, B = -1.00, SE = .27, Wald X2 (1) = 13.54, p <.001, OR = .37,
95% CI [.22, .63] such that clothing match significantly predicted false
identifications. This result supports the hypothesis. While there was not a
significant overall effect of View, Wald X2 (3) = 6.86, p = .08, the ¾ View of the

34

culprit’s face negatively predicted false identifications compared to the full view
at step 3, B = -.66, SE = .46, Wald X2 (1) = 3.86, p = .50, OR = .50,
95% CI [.25, .999]. Additionally, the ¼ View of the culprit’s face negatively
predicted false identifications compared to the full view at step 1, B = -.81,
SE = .34, Wald X2 (1) = 5.56, p = .02, OR = .45, 95% CI [.23, .87] and step 2,
B = -.85, SE = .35, Wald X2 (1) = 6.03, p = .01, OR = .43, 95% CI [.21, .84]. The
Zero View condition was not a significant predictor of false identifications
compared to the Full View condition. The View findings directly contrast with
the hypothesis because the best viewing condition significantly predicted false
identifications compared to the diminished viewing conditions.
3.4.2.1 Exploratory Analyses. As was observed with the correct
identifications, Sample Type was a significant predictor of false
identifications at step 1, B = .76, SE = .30, Wald X2 (1) = 6.34, p = .01,
OR = 2.14, 95% CI [1.18, 3.86], step 2 B = 1.35, SE = .40,
Wald X2 (1) = 11.36, p = .001, OR = 3.86, 95% CI [1.76, 8.46], and step 3,
B = 4.07, SE = 1.73, Wald X2 (1) = 5.56, p = .02, OR = 58.70,
95% CI [1.99, 1735.45]. Participants in the Community Sample were
more likely to make a false identification than students. Sample Type did
not interact with any variables. Comparable to the pattern found with
correct identifications, Age was a significant predictor of false
identifications at step 2, B = -.03, SE = .01, Wald X2 (1) = 4.99, p = .01,
OR = 2.14, 95% CI [1.18, 3.86]. As age increased, participants were less
likely to make a false identification. Once the two-way interactions were

35

entered at step 3, age was no longer a significant predictor, B = .12,
SE = .08, Wald X2 (1) = 2.05, p = .15, OR = 1.13, 95% CI [.96, 1.33].
Interestingly, a two-way interaction of Age by Match emerged as a
significant predictor of false identifications, B = -.06, SE = .03,

.

Wald X2 (1) = 4.48, p = .03, OR = .94, 95% CI [.89, 1.00]. As age
increased, match had a larger effect of predicting false identifications
compared to when age was lower; however, mismatch did not have a
varying effect at different levels of age.
3.5 Confidence-Accuracy Characteristic (CAC) Analysis
In order to determine if there were differences in the confidence-accuracy
relationship between the Match and View conditions, confidence-accuracy curves were
constructed. CAC analysis plots the relationship of correct and incorrect suspect
identifications at varying levels of confidence (Mickes, 2015). More specifically, the
suspect identification accuracy was calculated for each level of confidence. This was
computed by dividing the number of correct suspect identifications by the number of
correct and incorrect suspect identifications. For comparison, a “perfect” line was
included. This line represents perfect confidence-accuracy calibration such that if
someone was 90% confident they would also be 90% accurate and so on. Therefore,
points above the perfect line reflect under confident decisions while points under the
perfect line reflect over confident decisions. CAC analysis was conducted to evaluate
whether participants who witnessed a clothing match in the showup procedure adjusted
their confidence to reflect their accuracy on their identification decision. The CAC plot
in Figure 3.5.1 illustrates that for low confidence identifications (e.g., < 60), participants
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in the match and mismatch conditions were under confident in their identification
decisions. For the moderate (e.g., 70-80) and high confidence identifications (e.g., 90100), participants were over confident in their identification decisions for the clothing
match and mismatch conditions. It is necessary to note that overall the confidenceaccuracy relationship for both the Match and Mismatch conditions was not calibrated.
For view, there were no apparent differences in the confidence-accuracy relationship
between conditions at moderate and high confidence identifications as they were all over
confident in their decisions (see Figure 3.5.2). At low confidence levels, it appears that
all other conditions—besides the full view—underestimated their accuracy. Overall, the
confidence-accuracy relationship for all the view conditions was not calibrated.

Figure 3.5.1 Confidence-Accuracy Characteristic for Match Conditions and Perfect
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Figure 3.5.2 Confidence-Accuracy Characteristic for View Conditions and Perfect
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CHAPTER FOUR

DISCUSSION
4.1 Overall Findings
While the effects of clothing match on showup identification performance has
previously been investigated in the eyewitness literature, methodological and analytical
issues have made it difficult to fully understand its effects. Recently, Wetmore and
colleagues (2015b) conducted a study investigating the impact of clothing match on
showup identification performance and performed ROC analysis to better understand the
results. The results revealed that a clothing match increased both the correct and false
identifications. In light of these findings, the purpose of the present study was to
determine whether these results apply to other witnessing experiences, in this case, the
varying levels of view the eyewitness has of the culprit’s face. As predicted, the clothing
match produced higher correct and false identifications relative to the clothing mismatch.
The clothing match also engendered a shift towards a more liberal response bias.
While this initial evaluation may suggest that the present study replicated the
results of Wetmore et al. (2015b), it is important to note that the clothing match in the
Wetmore et al. study produced the best discriminability. This is not the case in the
present study as there was not a substantial increase in the correct identifications relative
to the false identifications that would improve discriminability. Specifically, Wetmore

39

and colleagues reported a correct identification rate of 66.95% and a false identification
rate of 30.30% (the rates of the current study are 48.36% and 44.97%, respectively).
Despite this, the clothing match findings from the present data are consistent with the
outshining hypothesis. The data suggest that clothing was the strong retrieval cue that
“outshined” any available facial cues. This finding is especially alarming as clothing is
an unreliable retrieval cue because 1) it can easily be altered after a crime and 2) there is
not data on the number of people who own common clothing such as a hooded
sweatshirt. Additionally, high confidence identifications—considered to be the most
forensically relevant (Mickes, 2015)—were not calibrated for the match or mismatch
conditions.
Not all the predictions of the outshining hypothesis were supported (Smith, 1988,
1994). There were minimal effects of facial view that were in the opposite predicted
directions and there was no clothing match by facial view interaction. According to the
outshining hypothesis, the features of the face available in the full view condition should
have been encoded during the crime video and then those features should have
“outshined” any environmental cues. This would suggest that the full view condition
would have the lowest false identifications and the highest correct identifications. In fact,
the full view condition negatively predicted correct identifications while the zero view
condition positively predicted correct identifications. Also unexpectedly, the superior
viewing condition (full) predicted false identifications relative to diminished viewing
conditions (¼ and ¾). An explanation to this unexpected pattern of results may be
attributed to a criterion shift. As the viewing conditions diminished, responding became
more conservative.
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Specifically, the poor witnessing experiences resulting from the very limited
view of the culprit’s face lead participants to choose the suspect less overall. This
explanation coincides with another study that varied masked and full face lineups—the
authors suggested that the perceived difficulty of a masked lineup could have induced
more conservative responding (Manley, Chan, & Wells, 2018). Likewise, the perceived
difficulty of identifying a culprit after extremely diminished viewing conditions could be
responsible for the shift to more conservative responding. In terms of the outshining
hypothesis, it is reasonable that participants became more conservative in their
responding if the mask was encoded during the crime and then became the strong
retrieval cue that was not available at the showup where the culprit’s entire face was
visible. Alternatively, it is also intuitive that responding was more liberal in the best
viewing condition because the perceived difficulty of the identification task was not as
high as it may be to participants in impaired viewing conditions.
4.2 Limitations and Future Directions
Although the present study revealed interesting findings about the impact of clothing
match and view on showup identifications, there are a few methodological and statistical
limitations that need to be acknowledged. First, participants only had a dichotomous
choice (yes, no) for their identification decision. Research suggests that including an
explicit “I don’t know” response option may actually enhance accuracy (Weber &
Perfect, 2011). Screening participants who would select an “I don’t know” option would
be especially applicable to the zero view condition, as theoretically this would be the only
appropriate response considering it is impossible to identify the face when it is
completely concealed. It is likely that the participants in the limited facial view
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conditions would have made an “I don’t know” response, but defaulted to selecting “no”
because this option was unavailable, thus creating a shift towards conservative
responding. It is still important to note that while it may seem unrealistic for an
eyewitness to make an identification after having zero view of the culprit’s face, it is not
improbable that such a circumstance could occur in the real world. For example, an
eyewitness could view a culprit escaping the scene of the crime but is unable to see the
face. Nevertheless, including the zero view condition allowed a thorough examination of
the outshining hypothesis prediction by eliminating the possibility that any facial features
could be encoded and subsequently retrieved during the showup procedure.
In addition, this study utilized mock-crime and showup videos and a survey to
administer the identification task that, in some regard, lacked ecological validity. For
instance, this study had limited demand characteristics compared to what a real
eyewitness may experience (e.g., pressure to make an identification; Dysart & Lindsay,
2007). This likely does not undermine the results of the study because field studies have
often replicated laboratory studies (e.g., Behrman & Davey, 2001). Furthermore, the
videos and survey allowed for experimental control to investigate the variables of interest
which eliminated the possibility of alternative explanations. Nonetheless, future research
should implement more realistic situations such as employing the mock-crime event in
person and manipulating facial view with distance or lighting.
Lastly, there are a few statistical concerns in the present study to note. The
preferred analysis plan for this study was to primarily utilize ROC analysis and
supplementary use logistic regression to determine whether discriminability changes
were driven by changes in correct identifications, false identifications, or both (Wetmore,

42

et al., 2015b). Yet, this study was unable to rely on ROC analysis to draw conclusions
about discriminability and response bias. This analysis is preferable because it does not
conflate discriminability and response bias (Wixted & Mickes, 2012). Logistic
regression falls prey to this issue because it examines the suspect identifications across all
levels of confidence (Gronlund & Neuschatz, 2014). This issue may not be as
detrimental because measures of response bias (c) were calculated to guide the
interpretation of the results. Another important recommendation in regard to the view
results is to interpret these findings with caution because the confidence intervals were so
wide they effectively rendered the information useless. Instead, more weight should be
given to the overall effect of view that was not significant for the correct or false
identifications. Future research should attempt replicate these findings with a larger
sample size as the wide confidence intervals suggest that the sample size was too small.
4.3 Implications for the Legal System
In conclusion, the results of this study provide useful information to the legal
system. Eyewitness misidentification has been identified as the leading contributing
factor of wrongful convictions (Innocence Project, 2019). As showups are one of the
most common eyewitness identification procedures in real criminal cases, it is necessary
to understand the circumstances in which a clothing match could provide a memorial
advantage (Gonzalez, Ellsworth, & Pembroke, 1993; Wetmore et al., 2015b). The
findings indicated that the clothing was the stronger cue that “outshined” the face during
the showup task, regardless of the view they had of the culprit’s face. The clothing match
induced a liberal response bias and an increase in false identifications without enhancing
discriminability. These results contribute to the growing body of research on the dangers
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of showup identifications. The fact that 25.51% of participants in the zero view condition
made a positive identification from the showup exemplifies the danger of showup
identifications because unlike a lineup, a showup does not have fillers that protect against
guessing. This is shocking because it is unclear what these participants were identifying
in this case as the entire face was completely obscured. Recent policy recommendations
have suggested to avoid showups whenever possible and in the instances where they are
necessary, to remove any suggestiveness (Wells et al., in prep). Specifically, one
recommendation was to cover the suspect’s clothing with a blanket when conducting a
showup. The results of this study corroborate this suggestion which means they may be
helpful to policy-makers. Additionally, the results are useful to police officers who
should be aware of the unfavorable outcomes of a clothing match during a showup as
they administer identification procedures.
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APPENDIX A
Use of Human Subjects Committee (UHSC) Approval Form

_X_ Expedited (see pg 2)

Date: 31 August 2019

__ Exempted (see pg 3)

PI: Alexis LaGrand
PI Department: Psychology
The University of Alabama in Huntsville

__ Full Review
__ Extension of Approval

Dear Alexis,
The UAH Institutional Review Board of Human Subjects Committee has reviewed your
proposal titled: Memory and Decision Making and found it meets the necessary criteria for
approval. Your proposal seems to be in compliance with these institutions Federal Wide
Assurance (FWA) 00019998 and the DHHS Regulations for the Protection of Human Subjects
(45 CFR 46).
Please note that this approval is good for one year from the date on this letter. If data
collection continues past this period, you are responsible for processing a renewal application a
minimum of 60 days prior to the expiration date.
No changes are to be made to the approved protocol without prior review and approval
from the UAH IRB. All changes (e.g. a change in procedure, number of subjects, personnel,
study locations, new recruitment materials, study instruments, etc) must be prospectively
reviewed and approved by the IRB before they are implemented. You should report any
unanticipated problems involving risks to the participants or others to the IRB Chair.
If you have any questions regarding the IRB’s decision, please contact me.
Sincerely,

Ann L. Bianchi
IRB Chair
Associate Professor, College of Nursing
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APPENDIX B
Study Stimuli
Informed Consent
You are invited to participate in a research study about memory and decision-making.
This study is designed to help us to better understand how individuals process
information and make decisions.
The study is being supervised by Dr. Jeffrey Neuschatz and the primary investigator is
Alexis Le Grand from The University of Alabama in Huntsville. A total of 400
volunteers will be recruited for this study. You may contact the investigator by email if
you have any questions at amg0048@uah.edu or neuschaj@uah.edu. Please be advised
that this experiment is only open for those who are 18 years of age or older. Please be
prepared to present a form of ID that confirms your age at the time of your session.
PROCEDURE TO BE FOLLOWED IN THE STUDY: Participation in this study is
completely voluntary. Once written consent is given; you will be asked to individually
watch a brief video on the computer and then answer some questions. This session will
take approximately 30 minutes to complete.
DISCOMFORTS AND RISKS FROM PARTICIPATING IN THIS STUDY: There are
no expected risks associated with your participation.
EXPECTED BENEFITS: There are no direct benefits to you. However, you may learn
more about how psychological research is conducted. Additionally, your participation
will contribute to scientific literature as a whole and allow the community to learn and
benefit from the research’s findings. Please see the section below for incentives and
compensation for participation in this study.
INCENTIVES AND COMPENSATION FOR PARTICIPATION: You will receive 1
activity point on SONA for your participation.
CONFIDENTIALITY OF RESULTS: Participant numbers will be used to record your
data, and these numbers will be made available only to those researchers directly
involved with this study, thereby ensuring strict confidentiality. This consent form will
be destroyed within 3 years. The data from your session will only be released to those
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individuals who are directly involved in the research and only using your participant
number.
FREEDOM TO WITHDRAW: You are free to withdraw from the study at any time.
You will not be penalized because of withdrawal in any form. Investigators reserve the
right to remove any participant from the session without regard to the participant’s
consent. CONTACT INFORMATION: If any questions should arise about this study,
you may contact the Principal Investigator at any point in the research process Alexis Le
Grand
in the psychology labs in the basement of CTC or at amg0048@uah.edu. If you have
questions about your rights as a research participant, or concerns or complaints about the
research, you may contact the Office of the IRB (IRB) at 256-824-6101 or email Dr. Ann
Bianchi at irb@uah.edu.
If you agree to participate in our research, please sign and date below.
This study was approved by the Institutional Review Board at UAH and will expire in
one year from August 31, 2019.
___________________________
Name (Please Print)

_______________________ _________________
Signature
Date
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Mock-crime videos

Full View

¾ View

¼ View

Zero View
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Distractor Task
Please complete the following task by unscrambling the names of the following states.
Try to spend at least 20 seconds on each word.
1.

DRAYLNAM

2.

MAHOLAKO

3.

AFIORDL

4.

NAOZRAI

5.

WEN XEIOCM

6.

GNAIHICM

7.

GORNEO

8.

NIGAIRIV

9.

NSLVNIAYNAPE

10. NIOALCAFIR
11. ORLOCOAD
12. CYTUNKEK
13. SLUANIOIA
14. YGMNWOI
15. EDAWRELA
16. RMSIOISU
17. ANIME
18. TCNECNUTNOI
19. ARNSAKBE
20. TSGONHWNAI
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Photographic Lineup Admonition
In a moment, you will view a video of a man that may or may not be the man you saw in
the video. If you believe that the man in the showup video is the man you saw in the
video, you should identify him as such (click “YES”). If you do not believe that the man
in the video is the man you saw in the video, you should not identify him (click “NO”).
Remember, it is just as important to clear innocent persons from suspicion as it is to
identify guilty parties. Regardless of whether you make an identification, police will
continue to investigate the incident.

Sign and date: _________________________________________________________
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Identification Procedures- Showups

Innocent suspect (target absent showup) in a blue hoodie (matching clothes) and a gray
hoodie (mismatching clothes)
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Culprit (target present showup) in a gray hoodie (mismatching clothes) and a blue
hoodie (matching clothes).
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Debriefing
Thank you for participating in our study. The purpose of this study was to investigate the
effect of clothing and facial view on the accuracy of eyewitness identification in showup
procedures.
Our research had two main objectives. The first objective was to determine if different
clothes and facial views influenced the accuracy of eyewitness identification. The second
objective was to examine whether accurate responses generated higher confidence
judgements than inaccurate responses.
We randomly assigned you to an identification procedure that either contained the actual
perpetrator or an innocent suspect that closely resembled the actual perpetrator. We will
use your responses to determine if different combinations of clothes and facial views
affected the confidence and accuracy of eyewitness identifications.
When people know exactly what a researcher is studying, they often change their
behavior. This makes their responses unusable for drawing conclusions about human
experiences and decision- making. For this reason, we ask that you please not discuss this
study with other individuals who might participate in this study any time in the next year.
Thank you for your cooperation.
The information you provided in this experiment will be completely anonymous. It
cannot be linked back to you as an individual. However, you may withdraw your data if
you want. If you withdraw, then we will not analyze your data. Please remember, though,
that only the researchers directly involved in this study will have access to your data.
If you are troubled by the fact that we concealed the true purpose of this study you may
withdraw your data from our study. This will have no effect on the activity points you
were offered for completing this study. If you would like your data to be excluded from
our study, please check this box: ⬜
If this study has led you to feel any discomfort, please visit the UAH Counseling Center
located in Wilson Hall 329. They can also be contacted at 256.824.6203.
If this study has led you to feel any concerns in regards to your participation, please
contact the IRB Chair Dr. Ann Bianchi at 256.824.6992 or irb@uah.edu.
If you have any questions concerning this study, please ask the primary investigator, Alexis
Le Grand, at amg0048@uah.edu. You may also contact the faculty supervisor, Dr. Jeffrey
Neuschatz, at 256-824-2321 or at neuschaj@uah.edu.
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APPENDIX C
Study Measures
Identification/Confidence

1. The man in the showup video is the man I viewed in the crime video.
a. Yes
b. No
2. As a percentage (0% - 100%) how confident are you in your decision? Select
below.
0%

10%

20%

30%.. 40%

50%

60%

Manipulation Checks
1. Where did the crime occur?
a. Bank
b. Library
c. Restaurant
d. Parking garage
2. What was the culprit wearing in the video?
a. Gray hoodie
b. Red t-shirt
c. Blue hoodie
d. White t-shirt
3. What did the culprit steal?
a. Cash
b. Sunglasses
c. Wallet
d. Cell Phone
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70%

80% 90%

100%

Demographics
1. Please indicate your sex.
o Male
o Female
o Prefer to not answer

2. Please type your age in years into the text box below. If you prefer not to answer, type
“?” into
the box. ________
3.Please indicate the highest level of education you have completed.
o High school or GED
o Some college
o College graduate
o Professional degree (e.g. PhD or JD)
o Technical school
o Other
o Prefer to not answer
4. Please indicate your ethnicity.
o Hispanic/Latino
o Not Hispanic/Latino
o Prefer to not answer
5. Please indicate your race.
o Black/African American
o White/Caucasian
o Native Hawaiian or Pacific Islander
o Asian
o American Indian or Alaskan Native
o Prefer to not answer
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Appendix D

Table D.1 Frequencies of Suspect Identifications as a Function of Confidence Level for
Match
Match

Mismatch

TP

TA

TP

TA

100

9

9

5

4

90

9

4

3

4

80

10

11

6

2

70

6

15

7

6

60

10

9

6

3

50

7

10

9

9

40

3

3

5

2

30

1

4

2

1

20

1

1

0

0

10

2

0

0

0

0

1

1

0

0

Confidence

Note: TP is target present and TA is target absent.
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Appendix E

Table E.1 Frequencies of Suspect Identifications as a Function of Confidence Level for
View
Full

¾

Zero

¼

TP

TA

TP

TA

TP

TA

TP

TA

100

9

6

2

4

0

2

0

1

90

6

5

3

1

1

2

1

0

80

5

5

5

5

1

1

1

2

70

4

7

4

3

3

9

3

2

60

1

6

5

2

6

2

6

2

50

3

7

6

7

2

4

2

1

40

1

2

3

1

1

2

1

0

30

1

3

1

0

1

1

1

1

20

1

0

0

0

0

1

0

0

10

0

0

0

0

1

0

1

0

0

0

0

1

0

0

0

0

1

Confidence

Note: TP is target present and TA is target absent.
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APPENDIX F

1.0

Correct Identifications

0.9
0.8
0.7
0.6

Full

0.5

Three quarter

0.4

One quarter

0.3

Zero

0.2

Chance

0.1
0.0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

False Identifications
1.0

Correct Identifications

0.9
0.8
0.7
0.6
0.5

Match

0.4

Mismatch

0.3

Chance

0.2
0.1
0.0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

False Identifications
Figure F.1 ROC Curves for View and Match
Note. The top panel represents the ROC curves for View and the bottom panel represents
the ROC curves for Match. There were no significant differences between the pAUCs for
the View conditions (all pAUC’s p > .05) except for between the full (.14) and the zero
(.04) view conditions, p = .01. There was also not a significant difference between the
pAUCs’ of the match (.11) and mismatch (.13) conditions, p = .75.
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